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Tlie United States National 3Iusemn Ijas ree^Mitly leceiv^ed from 
Mr. A. I*. Col(*maii, ol tljc Sclmol of Praetieal Science ol‘ Toronto, a 
number <»1' fossil t ados and otlnu’ fresli-water shells from the drift of 
that city, th(‘. forme]’ of which are highly impoi taut in their bearings 
on the <listribiitiou of cei tain si)e(‘i(*s of that genus. They were ob- 
tained from a bed of sand between two glacial beds i]i a lailway cut 
on the J>elt Lincj north of Winchester sti'cet, liO to 1*5 feet above the 
Itiv'er Don. 

Eight species and om* variety of llnios and six s|)eriesof other fresh- 
water sliells were sent, all of which are living at the pjeseijt day. All 
the Unios aie chaiaetfuistic forms of Ihe IMississippi Valley, but of 
these only thrt‘e species have* ovvv b(*eii i(^port(Ml from ( ’anada. 

The material was r(M*eiv(^d in lather bad condition; in the case of 
the Unios th(‘ valves w<‘i<‘ all moie or less brok(*n and somewhat 
crundjled, yet I have b(*en able to identify with c(^rtainty most of the 
specimens. 

it may be well betbie giving a list of' these sjMM'imeiis, and stating 
the range which they at pres(Mit occupy, to briefly outline the <listri- 
bution of the of Eastei n North Aimu ica. I shall not go into 

details legarding this matter, which 1 have treatxMl at length in a 
pa[)ci’ r(*cently published in tin* American Naturalist.* 

Suffice it to say that at the present tinn* a common ass(*inblage of 
tlie Naiades iidiabits the eiitir(‘N\lississii>pi I)n#nagc* Area, to tin*, al- 
most absolufi; exclusion of all other forms. Within this region is 
found flic most magnificent d(*velo]nii(‘nt of the Unioid<la* of any paid 
of tin* woi ld. Jt is an ancient fauna, liaving d(*sc(*nd(*d in a no doidit 
nnbiokcn line, and through forms whi(‘h have in some cas<*,s scarc(*ly 
changed, from the Cretaceous p(‘i iod. The spe<‘ies and individuals are 
exceedingly iiumei ous,' they are often very hu ge and pond<*rous, orna- 
mented with beautil'ul and odd pattei nsof color and sculpture. Unione 
life seems to have run riot here, and there is only one other area in the 
woi’ld at all comiiarableto it in this res]>ect^ — that of China — which has 
no doubt received a i)art of its stock from the same souice as tin* ter- 
ritory in (]U(*stion. 

While many sj)ecies actually found within this area, and otlieis be- 
longing with groups having theii- metropolis hei e, have spi ead far out 

•On the Kelationshij)8 and Distrihiition of llic North American Vnionidw, witli 
notes on the West Coast Species. American Naturalist, Vol. xxvii, No. 31G; j». 353. 
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otlici- re^i(HiS, 1 l^now ot' bill ;i single sp(*cies beloii^ini;- eLsewbei (‘ 
tlijit Iris b(‘C‘ii Ibuiid within tliis basin, a case tliat 1 shall refer to latcM.* 

The stieaiiis of T(‘xas aie almost wholly p(‘opI(Ml witli tliese and 
(*los(‘ly relatc'd forms, whieh, in some eases, extend well into Eastern 
lAlexieo, and even Cimtral and Northern South America. To tin* north- 
ward and eastw ard a number of eharaeteristie Mississi])])! Tniones have 
(‘xt(‘.nded into the lv(‘d River of tln‘ North, the Saskatchewan, the 
]\Iaekenzi(% to the llndson Ray Teri’itory, JMi(*lii^an, and (’anada. It is 
})r()l>able that one of these spe^des is even found in th(‘rohimbia liiver, 
(^nIo lufeohis^ wdieie it is known l>y the nameof 5^. orcijonchsls. It will 
be tliendbre seim that th(‘, Naiades of tliis n\i;i()n are vigorous and ag- 
gressiv(‘. 

The waters that di-ain into the Atlantic are iidiabited by a totally 
ditterent set of‘ Uniones, wdiich, as a rnle, are inod(‘rate in siz(*, of l ather 
frail sti*iictin(‘, and not remarkable for color or scnlptnre. The A]>pa- 
la(*hian chain acts as an almost total barrier to the mingling of the 
forms of the twa> areas, and, so far as is knowni, only a very IVwv of these 
eastern species extend w estw^ard to tin* headwTiters of tli(‘ St. Lawr<*hee. 

Th(‘ following is a list of sludls sent by JMi*. Coleman: 

Uuio iih((seoh(s Ilild. Six valves. An abniidant, widely distributed 
species, whose recorded northern limits are westeni New^ York, Che- 
boygan (dmiity, ^liehigan, neai* th(‘ JMackiiiaw' Straits, and St. Peters, 
Minn. 

orcidens Lea? Part of a right valve. It is found living as far 
north as Ottawa, Canada. 

ruio jiHstulosiis Lea. Six valves in bad condition, which I believe to 
be typical Not reported outsicb* tin* .Mississip|)i aiea. It 

extends north to St. ReUn'S, Mian., and soiitlnaii Wisconsin. 

Cnio pmtulos((s Vin\ Srlmolcra/fi Jjca. Four valves and the post(T‘ioi‘ 
part ofa ])aii‘. it oceius north toCrand Ra]hds, iMieh., and Lak(‘ Eide. 

lluio uiidnlafKs liar. Cart of a hdt vah e in bad condition, bat nn- 
donbtedly this species. Mississip])i area into Texas, north to Ottawa, 
and Led River of th(‘ Nortli. 

rnio rectifs Lam. Right valve ol‘ a young specinuai. Widely dis- 
tributed, (‘xtending to Ottawa and th(‘ Led River of the North. 

^No. 85DSI (»t llie ls:i;ic J.r;i collcH ion, now in the Njitioiinl .Mnscnnii, w;is .sent to 
Mr, Leii from the ]>onds of the) Wnhiish ))y Dr. l.ewis, and lalnded hy the latt(*r 
“ra/e stibroslroltiff Say.’* Tln^ Coinn*!* elianj;(Ml it {o na.sutus. No. K’MIoS, same (‘ol- 
iecti<ni, Foot<*’s INukL ( J ihson roiinty, huliana, was lalxded hy Ia*.a. 1 

liav(‘. <‘areCnlly exandned tln*se sliells and nnln*sitatingly i)rononnee them to he (\ 
8i(brosinih(s, a Idrni cloS(dy rescmihling T. Hdsuluh- at times^ bnl always more intlated 
ami dilferently slia])ed in llu' ventral region. ddn'iN* ari' antlnait ie shells of r,nasn(us 
from Ohio in J)r. Lea’s eollcetion, hnt th(*y art* all from sU*(‘ams that fall into Lake 
I’Tit*. Om* Fnio in the Mnsenin colleelion (N(n 2h060), frojn ,1. A. La])ham, is labeled 
r. rfldirt/as, Pine, northeast honndary of AVist'onsin. Pine Comity is in Miiint‘sota, 
nt‘ar Lake Superior, and is tlrained hy Iht* St. (’roix River, a tributary of the Missis- 
si]>id. 1 am inclined to refer this speeiinen lo the very nearly relatetl Tato hdcoluff^n 
common Mississippi Basin species. 
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Unlo trUfonuH Lea. Fourteen valves. Its northern limits are west- 
ern Kew York, southern Michigan, and St. Peters, Minn. 

Unio solidus Lea. Eleven valves. Not hitherto reported outside the 
Mississip])i Basin. 

U7ilo clavus Lam? Five valves in bad condition, which, after the 
most careful and exhaustive comparison, I refer to this species. It is 
confined to-day to the Mississippi area, reaching north into western 
New Y ork. 

Quite a number of specimens of the other fresh-water shells were 
received in bad condition. These are Fleurocera clecatum Lea, I\ sub- 
ulare Lea, P. pallidum Lea? and an undetermined speciesj Yalvata 
sincera Say, remarkably depressed, and Sphwrium strlatinum Lam. 
All of these are now found living in Canada, except the first mentioned 
species, which is, I believe, confined to the Mississippi area. 

The theory founded by Agassiz and elaborated by Dawson, Upham, 
Gilbert, Tyrrell, and others, that during the glacial period the arclnean 
region, of Canada Avas elevated from 1,000 to 2,000 feet above its 
present level, and that it was covered Avith an ice mantle from 3,000 
to 0,000 feet thick, a mantle Avhich in the eastern part of the United 
States extended (Ioaaui to latitude 38^ or 40^* that in the Champlain 
period Avhich followed there was a subsidence over this area, during 
Avliich great lakes were formed by the melting ice, whose northern 
shores Avere the yet remaining Avail of ice, and whose southern borders 
were the land that sloijcd north AA^ard; and that they drained into the 
Mississippi system, is most strongly confirmed by the evidence of these 
fossil Unios, and by every fact of the distribution of the Naiades in this 
general region to day. It is bclieA^ed that the entire system of the 
present Great Lakes Avas united, and that at one time it covered a con- 
siderable part of loAver Michigan, and extended Avell into Ohio, Indiana, 
and Illinois. What has since become the Red Fiver of the Nortli, AA^hich 
at that time aa as an arm of the great lake Agassiz, no doubt had its outlet 
into the Upper Mississippi from the small Bois des Sioux RIa er, Avliich 
rises in Lake Traverse, and from this c(>nnecte<l Avith Big Stone Lake, 
near by, the head of the Minnesota Fiver.* The aa aters of the St. LaAv- 
rence, dammed Avith ice, could only escape into the Mississippi system. 

It is quite j)robable that if the species of Naiades Avhieii noAV are found 
on the Atlantic slope inhabited any considerable part of the upper St. 
Lawrence and northern drainage systems previous to the glacial 
period, the great cap of ice grinding over the country, together Avith the 
rigorous climate, nearly or quite exterminated them in this area. As 
evidence in this direction, the case of Mar(jaritana mar gar it if era may 
be cited. It is an oriental species, having its metropolis in northern 
Europe and Asia, which has crossed over into North America in all 

^Geological and Natural History Survey of Canada, ue\v series, V<d. An, 1888-~'s9, 

p.5. E. 
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probability by a now submerged lamlway, and to-day is lound in llritisli 
Cobnnbia, Wasbingtoii, Or(‘gon, northern Calitbrniaj and in tlie upi)ei* 
waters of the jMissonri. It is again met witli in eastern Canada, New 
England, Pennsylvania, and New York, but lias not been reported from 
any of the intervening territory. Tlie suggestion made several yeai’S 
ago by Prof. A. C. Wethei'by * that it had been d(*stroyed in tliis region 
by glacial aidion seems the most r(*asonable, and it is ]>ossible that at 
the eastern side of the continent it might have survived in the area not 
covered by the ice cap or that it may have been driven to the south- 
ward before it. This is tlie only naiad now found living within the 
Mississippi drainage area that may said to belong to the Atlantic sys- 
tem, and it is undoubtedly an immigrant. It ]>robably entered the 
]Missouri througb streams whicli connected that river with the North- 
western lake system, 

Unio radiatusj a characteristic Atlantic drainage form, lias been 
reiiorted from Lake Winnipeg and the Nelson Liver, t but it ap- 
})roaehes so near to rnio Inteohis, a common Mississippi shell, that the 
identification may be considered somewhat doubtful. Unio compla- 
7iatus, another characteristic Atlantic* area s]>ecies, has, on the excellent 
authority of Mr. Bryant Walker, been found in the southern peninsula 
of IMichigan, and Unto nasutns, a third abundant and widespread east- 
ern form, is fre(|uently met with in that state, and in streams in 
northern Ohio that drain into Lake Erie. But the Bed Liver of the 
North, so far as is known, is ])eo])led wholly with 3Iississii>i)i Valley 
Naiades, and some of them extend to the ^Mackenzie* Liver. 

At the time during the (diamjilain period when the waters of the 
northern lake region overtlowcd into the Mississippi Basin, many of 
the liardi(‘r, more* vigorous, and characteristic species of the latter ter- 
ritory migrated northward and established themselves; most of them 
remain in the streams that now drain northward and northeast- 
ward, but a few have possibly retreated, while others, including three, 
of those received from Toronto, are to-day in all imobability coidined 
to the ^Mississippi Valley. The lower peninsula of uMichiganis almost ex- 
clusively inhabited by these* forms, as well as the (neat Lakes, and they 
extend well down the St. Lawrence and north and east into Canada. 

To brietly recapitulate, then, the Lnio fauna of the Mississippi Val- 
ley is imnarkably distinct, being m*arly related only to a ]>art of that 
of northeastern Asia. It is an old fauna, dating back through an 
almost unbroken series ol‘ si)ec*ics to the Laramie grou]) of the Creta- 
ceous, and it is remarkably develo]>ed in large, vigorous species and 
numerous individuals. That these forms are dominant is proven by 
the fact that they so exclusively^ occupy this vast area, and that they 
have si)i*ead so widely into other regions, through a great vaiiety of 
climate and conditions. 

*,)I. Ciii. Soo. X:it. Hist. July, ISSl, p. 7. 

t Land and fn^sli-water shells of Manitoba. K'obert (Miristy. 
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Tlie UnionUUv ot'tlie Athiiiti(‘ .sIoi)e arc far less vigorous and aggres- 
sive, and evidently ani not lifted to take possession of wid(i and diver- 
sified ai'eas. If they o('cnpied any considerable pait of the great 
British American plain before the drift period, it is not at all improb- 
able that they were well-nigh cxterminabMl by the on>vard movement 
of the great ca]) of ice, which relentlessly ground its way from north 
to south over the liice of the coniitiy. At the close of the ice age, 
when this great glacial sheet began to inelt away at its southern bor- 
der, the Wilder of this great region, which sloped to the noi thward and 
eastward, dammed np by the great ic(‘ wall in that direction, was 
forced ovci* into the ^Mississippi through vaiaons ontlcts, and the 
Unionids of the lattei’ bwritory, linding an easy entrance into a region 
almost or qnite destitute of other forms, rapidly worked in and became 
the dr)ininant fanna when the gi eat wall had melted away and the 
streams lesnmed their noi inal courses. 

The absence of the Atlantic s]»e(‘ies to day throughout a large part 
of the upper St. Lawrence region may ])crhaps b(‘ ac(‘onnted for by 
supposing that they have never been able to cope with and dispossess 
their more persitent relatives from the Mississippi Valley, though the 
evidence attbrded by the fossils described in this paper would go to 
show that, to a certain extent, some of them, at least, had retreated. 

IMr. Dali has called my attention to tlie imiH)rtant bearing which 
these fossils may have (if the geological facts stated b<^ fidly confirmed 
by further exploration) upon the theory of a mild interglacial period, 
preceded and followed by an advance of the ice. If the ice receded to 
the vicinity of Toronto, allowing these Mississippi species to attain to 
that region, the fact that they did not establish themselves there 
would be easily acconnt(‘d for by the snbsc(pnmt advance of the ice 
and the destruction of the colony. The tinal melting and disa])pear- 
anee of the ice cap, being conii>licated by (dmiiges in the direction of 
the drainage, ndght not afford a second op|)ortnnity for the immigra- 
tion of the s})ecies in (piestion. 



